The endocannabinoids (eCBs) anandamide and 2-arachidonoyl glycerol (2-AG) are inactivated by a twostep mechanism. First, they are carried into cells, and then anandamide is hydrolyzed by fatty acid amide hydrolase (FAAH) and 2-AG by monoacylglycerol lipase (MGL). Here we provide evidence for a previously undescribed MGL activity expressed by microglial cells. We found that the mouse microglial cell line BV-2 does not express MGL mRNA and yet efficiently hydrolyzes 2-AG. URB597 (3'-carbamoylbiphenyl-3-yl-cyclohexylcarbamate) reduces this hydrolysis by 50%, suggesting the involvement of FAAH. The remaining activity is blocked by classic MGL inhibitors [[1,1-biphenyl]-3-yl-carbamic acid, cyclohexyl ester (URB602) and MAFP (methylarachidonyl fluorophosphate)] and is unaffected by inhibitors of COXs (cyclooxygenases), LOXs (lipooxygenases), and DGLs (diacylglycerol lipases), indicating the involvement of a novel MGL activity. Accordingly, URB602 leads to selective accumulation of 2-AG i...
Introduction
Endocannabinoids (eCBs) are lipid transmitters that are released from their membrane precursors by lipases and activate cannabinoid receptors and are then inactivated by uptake followed by hydrolysis. Anandamide (AEA) is released from its membrane precursor by various lipases and hydrolases Sun et al., 2004; Leung et al., 2006; Liu et al., 2006; Simon and Cravatt, 2006) , activates cannabinoid receptors as a partial agonist, and is inactivated by uptake followed by fatty acid amide hydrolase (FAAH)-mediated hydrolysis (Cravatt and Lichtman, 2003; Freund et al., 2003) . In contrast, 2-arachidonoyl glycerol (2-AG) is released from its membrane precursor by phospholipase C and diacylglycerol lipase (DGL) (Stella et al., 1997; Bisogno et al., 2003; Maejima et al., 2005) , activates cannabinoid receptors as a full agonist, and is inactivated by uptake followed by monoacylglycerol lipase (MGL)-mediated hydrolysis (Freund et al., 2003) .
The balance between eCB production and inactivation determines the extent of eCB accumulation in tissue and allied cannabinoid receptor activation. Thus, compounds inhibiting FAAH or MGL lead to accumulation of anandamide or 2-AG and partial or full activation of cannabinoid receptors, respectively. Several selective FAAH and MGL inhibitors that lead to enhanced anandamide or 2-AG levels have been reported. Systemic injection of the FAAH inhibitor 3Ј-carbamoyl-biphenyl-3-yl-cyclohexylcarbamate (URB597) leads to anandamide accumulation in brain without affecting 2-AG levels . This selective accumulation of anandamide relieves signs of anxiety and depression in mice undergoing distress and reduces inflammation-induced pain and autoimmune-mediated cell damage, without inducing CB 1 (cannabinoid 1 receptor)-mediated adverse effects (Baker et al., 2001; Kathuria et al., 2003; Cravatt et al., 2004; Gobbi et al., 2005) . Systemic injection of the MGL inhibitor URB602 leads to 2-AG accumulation in the dorsal midbrain without affecting anandamide levels. This selective accumulation of 2-AG mimics stress-related analgesia, also without inducing adverse effects (Hohmann et al., 2005) . This evidence suggests that inhibition of specific eCB-hydrolyzing enzymes constitutes a promising therapeutic approach to relieve discrete symptoms without producing side effects.
Although a large amount of data is available on FAAH [from its crystal structure to the chemical platform required for its selective inhibition (McKinney and Cravatt, 2005) ], much less is known about 2-AG hydrolysis and MGL. MGL was initially purified, and its cDNA was isolated and cloned from adipose tissue (Tornqvist and Belfrage, 1976; Karlsson et al., 1997) . This 33 Kd protein contains two lipase motifs (active serine motif GXSCG and the HG dipeptide) and is abundant in brain tissue, particularly at presynaptic terminals (Karlsson et al., 1997; Gulyas et al., 2004) . Adenovirus-mediated expression of MGL in cultured neurons enhances 2-AG hydrolysis and reduces activity-dependent accumulation of 2-AG, suggesting that MGL constitutes a ratelimiting step of 2-AG accumulation in neurons (Dinh et al., 2002) . Accordingly, pharmacological inhibition of MGL leads to 2-AG accumulation in neural tissue and enhances its cannabimimetic effects (Makara et al., 2005) . Additional enzymes have been shown to metabolize 2-AG, including cyclooxygenase (COX), lipooxygenase (LOX), DGL, and FAAH (Mentlein et al., 1984; Somma-Delpéro et al., 1995; Goparaju et al., 1998; Kozak et al., 2000; Dinh et al., 2004) . Because 2-AG degradation appears to be complex and involve multiple enzymes and could vary between cell types, we sought to compare 2-AG hydrolysis in neurons and microglia.
Materials and Methods
Materials. Nordihydroguaiaretic acid, URB597, URB602, methylarachidonyl fluorophosphate (MAFP), 2-AG, and d 5 -2-AG were from Cayman Chemical (Ann Arbor, MI). [
3 H]-2-AG and [ 3 H]-anandamide (radiolabel on their glycerol and ethanolamine moieties, respectively) were from American Radiolabeled Chemicals (St. Louis, MO) and the National Institute on Drug Abuse drug supply system. Tetrahydrolipstatin, acetylsalicylic acid, ibuprofen, indomethacin, and PMSF were from Sigma (St. Louis, MO). Anandamide and d 4 -anandamide were synthesized in the laboratory (Walter et al., 2002) .
Cell culture. BV-2 cells were expanded as described previously and serum-deprived by transferring them to MEM supplemented with 1 mM glutamine, 10 mM HEPES, 10 mM NaHCO 3 , 100 U/ml penicillin, 100 g/ml streptomycin, and 10% CellGro for 12 h. Mouse neurons in primary culture were prepared according to the guidelines of the Institutional Animal Care and Use Committee of the University of Washington as described previously (Stella et al., 1995) . Briefly, 1-d-old mice pups (C57BL/6) were killed, and their cerebral cortices were dissected. Cortices were cut and incubated with papain (40 U/ml) for 30 min, centrifuged, and resuspended in Neurobasal medium. Tissues were then mechanically dissociated using a flame-polished Pasteur pipette and passed through a sieve. Cells were seeded in Neurobasal, B27 (2%), Glutamax (1%), and penicillin-streptomycin (10 U/ml and 10 g/ml, respectively) at a density of 2 ϫ 10 6 cells per 100 mm dish (Corning, Lowell, MA) precoated with 1 g/ml poly-L-ornithine. Neurons were used after 7 d in culture. Mouse microglia in culture were prepared as described previously (Walter et al., 2002) . Briefly, dissociated cells were prepared as above but seeded in DMEM supplemented with FBS (10%). Floating microglia were recovered weekly and plated at a density of 5 ϫ 10 5 cells per 100 mm dish (uncoated; Corning). After 1-2 h, shaking the dish and rinsing once with PBS removed nonattached cell. The remaining attached microglia were incubated for 18 -24 h in MEM CellGro before preparing cell homogenates (see below).
Reverse transcription-PCR. Reverse transcription (RT) was performed using superscript first-strand synthesis (Invitrogen, Carlsbad, CA). PCR was performed using the following primers: "Full MGL," forward, 5Ј-GGC-GAACTCCACAGAATGTT-3Ј and reverse, 5Ј-ACTTGGAAGTCCGACAC-CAC-3Ј; "catalytic MGL," forward, 5Ј-AGGTGAAATCAGGACCATGC-3Ј and reverse, 5Ј-GGAGAGAGGATGGTGGTGTC-3Ј; FAAH, forward, 5Ј-TGTGTGGTGGTGCAGGTACT-3Ј and reverse, 5Ј-CTGCACTGCTGTCT-GTCCAT-3Ј; GAPDH, 5Ј-ATGACATCAAGAAGGTGGTG-3Ј and reverse, 5Ј-CATACCAGGAAATGAGCTTG-3Ј. Amplicons were separated on agarose gels and visualized using ethidium-bromide. Absence of RT-PCR product in the "no RT" reaction was systematically verified to confirm the lack of genomic DNA in samples (data not shown).
Homogenate 6 ) or 2 ϫ 10 6 neurons (in 100 mm dishes) were rinsed once with PBS, lysed in 1 ml of ice-cold HEPES (250 mM)-sucrose (10 mM) buffer, pH 7.4, and homogenized on ice using a Dounce tissue homogenizer. Homogenates (20 g of proteins in 400 l of Tris HCl (100 mM, pH 7.4) were added to silanized glass tubes containing either 0.5 l of drug in DMSO or DMSO alone (0.1%, control). Hydrolysis was initiated by adding 100 l of [ 3 H]-2-AG (1.25 nM, Ϸ55,000 dpm) or [ 3 H]-anandamide (0.8 nM, Ϸ50,000 dpm) in Tris HCl containing 0.1% fatty acid-free BSA. All additions were done using silanized pipette tips. Tubes were incubated in a shaking water bath at 37°C. Tubes containing buffer only were used as control for chemical hydrolysis (blank) and this value was systematically subtracted. Reactions were stopped by adding 2 ml of ice-cold MeOH-CHCl 3 (1:1) and the hydrophilic products of the hydrolysis extracted by vigorous mixing and subsequent centrifugation at 800 ϫ g (10 min). One milliliter of the upper layer was recovered and mixed with Ecoscint (4 ml), and radioactivity was determined by liquid scintillation.
Subcellular fractionation. Crude homogenates were centrifuged for 5 min at 1300 ϫ g (nuclei fraction). The resulting supernatants were centrifuged for 10 min at 15,000 ϫ g (mitochondrial fraction), and the supernatant was further centrifuged at 100,000 ϫ g for 60 min, resulting in the microsomal and cytosolic fractions.
Gas chromatography/mass spectrometry quantification of anandamide and 2-AG. Anandamide and 2-AG amounts in BV-2 cells (3 ϫ 10 6 cells/ 100 mm dish) were measured as described previously, with some modifications (Walter et al., 2002; . Briefly, cell media was replaced by MEM plus CellGro (10 ml). After 12 h, drugs (MAFP, URB597, URB602, in 1 ml) were added to the cells for 20 min under gentle agitation in a shaking water bath at 37°C. Media were removed, and cells were fixed with ice-cold MeOH (5 ml), and homogenate was recovered in glass vials containing 200 pmol of d 4 -AEA and d 5 -2-AG in CHCl 3 (10 ml). PBS (2.5 ml) was then added to obtain a ratio of CHCl 3 , MeOH, and water of 4:2:1. The organic phase was recovered and purified by silica open-bed chromatography and quantified by isotope dilution using a chemical ionization (CI)-gas chromatography/mass spectrometry (GC/MS).
Data analysis. GraphPad (San Diego, CA) PRISM (version 4) was used to analyze the data and generate dose-response curves.
Results
We used RT-PCR to determine whether neurons and the microglia cell line BV-2 express MGL mRNA. Because the MGL gene contains seven exons that can be alternatively spliced and have different 5Ј leader sequences (Karlsson et al., 2001) , we designed two sets of primers to unequivocally assess for the presence of MGL mRNA in these cells and rule out any alternative splicing. One set of primers was designed to amplify the full-length MGL mRNA (i.e., 870 bp), and the second set of primers was designed to amplify a stretch of 168 bp that encode a crucial amino acid in the catalytic site of MGL (Karlsson et al., 1997) (Fig. 1 A) . Both sets of primers generated clear amplicons when using total RNA from neurons, whereas no amplicons were generated when using total RNA from BV-2 cells (Fig. 1 B) . We then compared the ability of neurons and BV-2 cells to hydrolyze 2-AG. Whole-cell homogenates prepared from neurons hydrolyzed [ 3 H]-2-AG with a specific activity of 12.5 pmol/min/mg protein. This activity started to saturate at 5 g of protein but remained linear for at least 10 min of incubation when using 1 g of protein (supplemental Fig. 1 A, B , available at www.jneurosci.org as supplemental material). Under these linear conditions, unlabeled 2-AG competed for [
3 H]-2-AG hydrolysis with an IC 50 of 0.6 M (supplemental Fig. 1C , available at www.jneurosci.org as supplemental material). Whole-cell homogenates prepared from BV-2 cells hydrolyzed [
3 H]-2-AG with a specific activity of 1.2 pmol/ min/mg protein. This activity started to saturate at 35 g of protein but remained linear for at least 10 min of incubation when using 20 g of protein (supplemental Fig. 1 D, E , available at www. jneurosci.org as supplemental material). Under these linear conditions, unlabeled 2-AG competed for [ 3 H]-2-AG hydrolysis with an IC 50 of 1.1 M (supplemental Fig. 1 F, available at www. jneurosci.org as supplemental material). These results show that BV-2 cells hydrolyze 2-AG in the absence of MGL, although with lower efficacy than MGL-expressing neurons.
To identify the enzyme responsible for 2-AG hydrolysis in BV-2 cells, we tested the effect of inhibitors of COX, LOX, DGL, and FAAH, because these enzymes can also use 2-AG as substrate (Goparaju et al., 1998; Kozak et al., 2000; Moody et al., 2001; Kozak et al., 2002) . Highly efficacious inhibitors of COX, LOX, and DGL did not affect [ 3 H]-2-AG hydrolysis by BV-2 cells, ruling out their involvement in this activity (Table 1) . However, several lines of evidence suggested that FAAH is responsible for approximately one-half of the 2-AG hydrolysis occurring in BV-2 cell homogenate. First, BV-2 cells express functional FAAH because they express FAAH mRNA (Fig. 1 D) (Fig.  1 E, F ) (Goparaju et al., 1998; Kathuria et al., 2003) . This result suggests that [
3 H]-anandamide hydrolysis in BV-2 cells is entirely attributable to FAAH. Confirming the specificity of URB597 and PMSF at FAAH, only much higher concentrations of these compounds inhibited MGL-mediated [
3 H]-2-AG hydrolysis by neurons (IC 50 values of 11.9 and 918 M, respectively) ( Fig. 1 E, F ) . When testing URB597 and PMSF on [ 3 H]-2-AG hydrolysis by BV-2 cell homogenate, we found that both of these compounds inhibited this activity in a biphasic manner. Approximately one-half of 2-AG hydrolysis by BV-2 cells was inhibited by URB597 and PMSF with low IC 50 values that were within the range of what we found for FAAH (IC 50 values of 2.1 nM and 1.4 M, respectively). The other half of 2-AG hydrolysis was inhibited with much higher IC 50 values (8.6 and 408 M, respectively), which were within the range of what we found for MGL expressed by neurons (Fig. 1 E, F ) . These data suggest that FAAH accounts for one-half of the 2-AG hydrolysis in BV-2 cell homogenate, whereas none of the enzymes known to hydrolyze 2-AG, namely MGL, COX, LOX, and DGL, can account for the other half of this activity. They also suggest that BV-2 cells express a 2-AGhydrolyzing activity that has the same low sensitivity to URB597 and PMSF as MGL expressed by neurons. For sake of clarity, we will refer to this 2-AG-hydrolyzing activity expressed by BV-2 cells as "novel MGL."
To further characterize the novel MGL activity expressed by BV-2 cells, we tested the effect of two classic MGL inhibitors, MAFP and URB602, using (Fig. 2 A) (Fig. 2 B) . These results confirm the involvement of FAAH in one-half of the 2-AG hydrolysis measured in BV-2 cell homogenate. They also show that the novel MGL expressed by BV-2 cells is sensitive to MAFP and URB602 but to a lesser extent than MGL expressed by neurons.
Next, we used the same pharmacological approach to determine whether mouse primary microglia in culture also express the novel MGL. Whole-cell homogenates prepared from these Fig. 1J , available at www.jneurosci.org as supplemental material). Under linear conditions (10 g of protein), we found that this activity was inhibited in a biphasic manner by four inhibitors (namely MAFP, PMSF, URB602, and URB597), with IC 50 values similar to what we had found in BV-2 cells (Fig. 3) . Thus, similarly to BV-2 cells, both FAAH and the novel MGL mediate 2-AG hydrolysis in primary microglia homogenated.
To develop inhibitors capable of discriminating between MGL, FAAH, and the novel MGL activity, we screened a library of 66 compounds (supplemental table, available at www.jneurosci.org as supplemental material). In this library, we can distinguish three main chemotypes that can lead to different mechanisms of action: (1) esters, amides, and isosters (such as thioamides, which presumably will compete with the substrate); (2) carbamates, which can inhibit the enzyme in an irreversible and covalent manner; and (3) maleimides and disulfide derivatives, which will react with free thiol groups in the protein. Each compound was initially tested at 10 M on [ 3 H]-2-AG hydrolysis by BV-2 cell homogenate (supplemental table, available at www.jneurosci.org as supplemental material), and the full dose-responses of our most promising and interesting compounds are shown in Figure 2C -F. Compound 49 (a thiuram disulfide, known to react with cysteine residues) inhibited MGL expressed by neurons more potently (IC 50 of 7.7 M) than the novel MGL and FAAH activities expressed by BV-2 cells (IC 50 values of 21 and 34 M, respectively) (Fig. 2C) . Compound 15 [a carbamate related to URB597 ] inhibited FAAH expressed by BV-2 cells and MGL expressed by neurons in a monophasic manner (IC 50 values of 19 nM and 6.4 M, respectively) and inhibited [ 3 H]-2-AG hydrolysis by BV-2 cells in a biphasic manner (32 nM and 6.6 M, respectively) (Fig. 2 D) . Compound 40 (an arachidonoyl ester derivative) inhibited all three enzymatic activities with similar IC 50 values (7-12 M) (Fig. 2 E) , whereas its analog, compound 38 (a palmitoleoyl ester derivative), was more potent on FAAH and the novel MGL activity expressed by BV-2 cells than on MGL expressed by neurons (Fig. 2 F) . These results show that MGL, FAAH, and the novel MGL activity have distinct pharmacological profiles.
Enzymatic activities responsible for 2-AG hydrolysis have different subcellular distributions depending on species and tissue. For example, in rat cerebellum, 2-AG hydrolysis is enriched in the membrane fraction (Ghafouri et al., 2004) , whereas in porcine cerebellum it is equally distributed between the membrane and cytosolic fractions (Goparaju et al., 1999) . In rat macrophages, 2-AG hydrolysis is enriched in the cytosolic fraction (Di Marzo et al., 1999) . We prepared subcellular fractions from neurons and found that its MGL activity was equally distributed between the nuclear, mitochondrial, microsomal, and cytosolic fractions. For BV-2 cells, we found that the novel MGL activity was enriched in the mitochondrial and nuclear fractions (Fig. 4) . When testing the effect of MAFP on BV-2 mitochondrial fractions, we found a biphasic inhibition that mirrored our results obtained with whole-cell BV-2 homogenates (Fig. 2 A, supplemental Fig. 2 , available at www.jneurosci.org as supplemental material). Together, these results show that MGL and the novel MGL activity may exhibit distinct subcellular distributions depending on cell type, and 2-AG hydrolysis by BV-2 mitochondrial fraction involves both FAAH and the novel MGL.
Considering the subcellular distribution of the novel MGL activity, we sought to determine whether its inhibition would lead to 2-AG accumulation in intact cells. Thus, we incubated BV-2 cells in culture with MAFP, URB597, and URB602 and measured 2-AG and anandamide levels by GC/MS. We found that MAFP increased both 2-AG and anandamide by twofold to threefold, whereas URB602 selectively increased 2-AG by sixfold (Fig. 5) . URB597 selectively increased anandamide by threefold (Fig. 5) . This result suggests that pharmacological inhibition of the novel MGL activity leads to accumulation of 2-AG without affecting anandamide levels, and confirms previous studies showing that pharmacological inhibition of FAAH leads to the accumulation of anandamide without affecting 2-AG levels.
Discussion
We provide evidence for the existence of a previously undescribed MGL activity that controls 2-AG levels in intact microglial cells, is enriched in mitochondrial and nuclear fractions, and can be pharmacologically distinguished from the cloned MGL and FAAH.
Similar to FAAH and MGL, the novel MGL activity likely belongs to the family of serine hydrolases because it is sensitive to both MAFP and PMSF. We found several compounds that differentially inhibited MGL, FAAH, and the novel MGL. URB602, MAFP, and the thiuram disulfide are better inhibitors of MGL than of the novel MGL activity, whereas PMSF is a better inhibitor of the novel MGL than of MGL. Note that although the apparent potency of URB602 toward the novel MGL is low, at 100 M it increased 2-AG levels by sixfold in intact BV-2 cells without affecting anandamide levels. Compounds 40 and 38 also differentially inhibited MGL and the novel MGL in a manner suggesting that MGL is more sensitive to changes in the acyl chain of acyl ester derivatives than the novel MGL. URB597 and compound 15 differ by the biphenyl moiety orientation and by the polar substituent present on URB597. Such structural differences result in a difference in potency toward FAAH of one order of magnitude, without significantly affecting the potency toward the novel MGL. The preferential inhibitory effect of compound 49 (a thiuram disulfide) toward MGL is in agreement with previous reports describing the sensitivity of MGL activity to thiol-modifying agents such as p-chloromercuribenzoic acid, HgCl 2 , N-ethylmaleimide, and maleimide derivatives (Tornqvist and Belfrage, 1976; Saario et al., 2005) . These results provide an insight into the chemical features required for the synthesis of more potent/selective inhibitors of the novel MGL.
URB597 and URB602 appear quite selective in increasing either anandamide or 2-AG, respectively. Nanomolar concentration of URB597 inhibited anandamide hydrolysis in BV-2 cells, whereas micromolar concentration of URB597 inhibited 2-AG hydrolysis in neuronal homogenates. The later result indicates that FAAH is not involved in 2-AG hydrolysis in neuronal homogenates and accordingly no significant [ 3 H]-anandamide hydrolysis was measured when using 1 g of protein of neuron homogenate (5 g of protein were required to detect [ 3 H]-anandamide hydrolysis, supplemental Fig. 1 K, available at www. jneurosci.org as supplemental material). Thus, URB597 at 100 nM inhibited anandamide hydrolysis in BV-2 homogenates and increased anandamide levels by threefold in intact BV-2 cells. Conversely, the same concentration of URB597 also inhibited 2-AG hydrolysis in BV-2 cell homogenates but did not affect 2-AG levels in intact BV-2 cells. This result confirms previous studies showing that although FAAH hydrolyzes 2-AG in homogenates (Goparaju et al., 1998) , its pharmacological inhibition in vivo or genetic ablation does not affect 2-AG levels in tissues (Lichtman et al., 2002; Patel et al., 2005) . We found that URB602 inhibits anandamide hydrolysis in BV-2 cell homogenate, but it did not affect anandamide levels in intact BV-2 cells, indicating that this inhibitory effect is unlikely to be relevant in intact tissue. Together, these results show that the novel MGL mediates the majority of 2-AG hydrolysis, and the FAAH mediates the majority of anandamide hydrolysis in intact BV-2 cells, and that their selective inhibition induces independent accumulation of 2-AG or anandamide, respectively.
The novel MGL is enriched in mitochondria and nuclei, and its inhibition led to 2-AG accumulation in intact cells. This result is reminiscent of what has been reported for FAAH, because the latter enzyme is enriched in the reticulum of cells, and its inhibitors efficiently induce anandamide accumulation (Gulyas et al., 2004) . Accordingly, we found that 2-AG hydrolysis by BV-2 mitochondrial fraction involves both FAAH and the novel MGL. How differences in the subcellular distribution of eCB hydrolyzing enzymes between species and tissue control the efficacy of eCB signaling remains unknown.
In a previous study, we had found that mouse primary microglia in culture express MGL mRNA and hydrolyze 2-AG (Witting et al., 2006) . We now show that 2-AG hydrolysis by primary microglia is inhibited with the same pharmacological profile as 2-AG hydrolysis by BV-2 cells, suggesting that both FAAH and the novel MGL also mediate 2-AG hydrolysis in primary microglia. Interestingly, these results also suggest that the cloned MGL, which is thought to be responsible for the majority of the 2-AG hydrolysis in healthy brain (Hohmann et al., 2005) , does not play a major role in primary microglia. Possible explanations include cell-specific regulation of MGL translation that would keep MGL mRNA present and little or no MGL protein expressed. Furthermore, it is likely that cytokines and allied microglia activation differentially regulate the expression of MGL and the novel MGL and that their relative involvement in 2-AG hydrolysis in healthy and diseased brain is different. Indeed, we had found that IFN␥ (interferon-␥) increases 2-AG hydrolysis in primary microglial cells and reduces their MGL mRNA expression, suggesting an inverse regulation of both enzymes by this cytokine (Witting et al., 2006) . A better understanding of how microglia activation sets the relative expression of MGL and the novel MGL, and the extent to which these enzymes contribute to 2-AG degradation in healthy and inflamed brain, awaits the molecular identification of the novel MGL.
Finally, the existence of a novel, pharmacologically distinct, MGL opens promising therapeutic avenues. Indeed, it is likely that the chemical platform required for the selective inhibition of the novel MGL is different from the one required for selective inhibition of MGL and FAAH. It is also likely that selective inhibition of the novel MGL will lead to different cannabimimetic effects in vivo compared with those induced by selective FAAH and MGL inhibitors. Directly testing these possibilities will require the identification of specific inhibitors of the novel MGL, as well as its cloning and characterization at the molecular level.
